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Abstract

propose a critical debate on the collected data.

To evaluated the safety of direct oral anticoagulants as compared to warfarin in a subgroup of patients with atrial
fibrillation (AF) who should undergo antithrombotic therapy such as patients with CHADS, score 2 3. We evaluated
the incidence of major bleeding in patients with AF and CHADS, score = 3 in the RE-LY, ROCKET-AF, ARISTOTLE,
and ENGAGE studies. Also we evaluated the incidence of major bleeding in patients at higher hemorrhagic risk
(HAS-BLED = 3). Data was derived from eleven studies whose results came from the pivotal trials. Our aim was to

There were some striking differences between the 4 considered studies: a high percentage of bleeding in the
subpopulation at high risk of stroke or systemic embolism or at high risk of bleeding. Some studies reported a higher
frequency of bleeding in the warfarin arm. The excess in the bleeding rate in the warfarin group was likely to be
associated with Asian ethnicity as Asian patients often have higher warfarin sensitivity. Asian patients may require
lower initiation and maintenance doses of warfarin. Careful evaluation of patients in need for anticoagulation is
essential for the prescription of these drugs and the extension of global use.
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Key Points

o Few data exist regarding the use of NOACs in patients with high
risk of stroke, systemic embolism and bleeding (CHADS, > 3;
HAS-BLED > 3).

o The indirect comparison meta-analysis between NOACs
represents hypothesis generators and they cannot provide
definitive answers.

o We proposed a critical debate on the data collected from the
NOAG: in the pivotal trials.

Introduction

Atrial fibrillation (AF) is a condition associated with a high risk
of stroke and systemic embolism. Prevention of these complications
was carried out with long-term anticoagulant therapy. Until a few years
ago the therapeutic standard was dose-adjusted vitamin K antagonist
(VKA); recently, oral anticoagulant therapy has been extended with
the use of four new non-VKA antagonist drugs (NOACs) (Dabigatran,
Rivaroxaban, Apixaban and Edoxaban). They were approved following
the detection in 4 dose-adjusted phase III, warfarin controlled,
randomized controlled trials (RCTs) [1-4].

All of the trials showed NOACs efficacy in preventing stroke or
systemic embolism similarly or better than warfarin; in addition, they
dimmed a safety profile higher or similar to warfarin.

Some differences among the studies must be considered. Firstly,
the mechanism of action of the anticoagulants diverges from each
other; dabigatran is a direct thrombin inhibitor whereas rivaroxaban,
apixaban and edoxaban are direct factor Xa inhibitors. Three of the
four studies used a double-dummy double-blind design. The RE-LY
study used a blinded strategy for the two doses of dabigatran, but an
open-label evaluation for warfarin versus dabigatran.

Given a similar efficacy and safety profile for the four NOACs
compared to warfarin, the differences in the enrolled populations
must be considered such as higher risk of stroke-systemic embolism
(CHADS, score) [5] or bleeding (HAS-BLED score) [6]. The percentage
of patients with CHADS, > 3 in the four trials was, respectively:
32% in the RE-LY study, 87% in the ROCKET-AF study, 30% in the
ARISTOTLE study and 53% in the ENGAGE study; meanwhile, the
percentage of patients with HAS-BLED > 3 was: 10% in the RE-LY,
62% in the ROCKET-AF, 23% in the ARISTOTLE and 46% in the
ENGAGE.

Although the four studies have broadly defined bleeding according
to the criteria of the International Society on Thrombosis and
Haemostasis (ISTH), some have made changes that may have had an
impact on the results.

The ARISTOTLE study specified a 24-hour time window for the > 2
g/dL reduction of hemoglobin, while the other 3 studies did not specify
a time limit. In the same study it was specified that the transfusion of >
2 units of concentrated red blood cells was a major bleeding criterion
but without adding whole blood. The other three phase III studies
considered the transfusion of > 2 units of concentrated red blood cells
or whole blood (Table 1).
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Reduction in the Hb level of = 2g/dL, transfusion of = 2 units of blood or packed red cells, or symptomatic bleeding in a critical area or

Clinically overt bleeding associated with any of the following: fatal outcome, involvement of a critical anatomic site, fall in Hb concentration =

2g/dL, transfusion of 2 2 units of whole blood or packed red blood cells, or permanent disability

ISTH: Clinically overt bleeding accompanied by a decrease in the Hb level of = 2g/dL over 24 h or transfusion of = 2 units of packed red

ISTH with minor modifications for Hb decrease and blood transfusion requirements. Clinically overt bleeding event that met = 1 of the

. Y?
RE-LY organ, or bleeding that leads to death.
ROCKET-AF?
3
ARISTOTLE cells, occurring at a critical site, or resulting in death
ENGAGE AF*4

following: fatal bleeding, symptomatic bleeding in a critical site, clinically overt bleeding event that causes a fall in Hb level of >2.0g/dL,

adjusted for transfusions. Each unit of packed red blood cell or whole blood is counted as a 1.0g/dL decrease in Hb

HB=Haemoglobin; ISTH= International Society on Thrombosis and Haemostasis

Table 1: Definition of major bleeding in the four pivotal trials.

The aim of this review is to evaluate the safety of direct oral
anticoagulants as compared to warfarin in a subgroup of patients with
AF that was mandatory antithrombotic therapy such as patients with
CHADS, > 3.

We evaluated the incidence of major bleeding in a patients with
AF and CHADS, > 3 in the RE-LY, ROCKET-AF, ARISTOTLE, and
ENGAGE studies. Also we evaluated the incidence of major bleeding
in patients at higher hemorrhagic risk (HAS-BLED 2 3).

Methods

We searched MEDLINE, Cochrane Central Register of Controlled
Trials, metaregister of Controlled Trial, ClinicalTrial.gov and PubMed
in February 2018 for all phase III randomized controlled trial of patients
receiving dabigatran, rivaroxaban, apixaban or edoxaban versus
warfarin for the prevention of trombotic events in AF. Keywords were

» o« » o«

“atrial fibrillation”, “warfarin”, “oral thrombin inhibitor”, “oral factor
Xa inhibitor”, “dabigatran”, “rivaroxaban”, “apixaban”, “edoxaban”,
“CHADS,” and “HAS-BLED”. Data was derived from eleven studies

who reported data of the pivotal trials [1-4,7-14] (Figure 1).

Statistical analysis

We did not conduct any statistical analyses because, in our opinion,
the indirect comparison meta-analysis between NOACs represents
hypothesis generators and cannot provide definitive answers.

Main Results

We included 33.117 patients with AF and CHADS, > 3 and 22.405
patients with AF and HAS-BLED > 3 enrolled in the 4 randomized
trials, comparing the incidence of major bleeding of dabigatran (110
mg and 150 mg) BID, rivaroxaban 20 mg QD, apixaban 5 mg BID and
edoxabanhigh dose (60 mg-30 mg) QD with warfarin.

Table 2 summarizes the results of our observation. The percentage
of patients with CHADS, > 3 ranged 15.1% to 43.5%. The highest
frequency of CHADS, > 3 was in the group of patients treated with
rivaroxaban (43.5%). In these patients with a high thromboembolic
risk there were a number of major bleeds similar to those recorded
in the ARISTOTLE study for apixaban, even if the percentage of
bleedings in the warfarin group is higher. In the RE-LY study, the
frequency of major bleeding is approximately twice that of rivaroxaban
and apixaban in the dabigatran 110 mg group, dabigtran 150 mg and
warfarin. Bleeding data for the ENGAGE study stratified for CHADS,
> 3 is not available.

A high proportion of patients with a high risk of bleeding was
present in the ROCKET-AF study (Rivaroxaban 30.7%, Warfarin
31.2%), while it was poorly represented in the RE-LY and ARISTOTLE
studies. In the ENGAGE study, about 25% of patients in the both
edoxaban and warfarin arms had a HAS-BLED > 3 (Table 3).
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Figure 1: Flow diagram of the searched trials

A higher number of major bleedings, in patients with HAS-BLED
> 3, occurred in the RE-LY study in the dabigatran 110 mg arm,
dabigatran 150 mg and warfarin. Therefore, a lower rate of major
bleeding was registered in patients at higher risk for bleeding while on
therapy with edoxaban and rivaroxaban.

The lowest percentage of major bleedings in the ENGAGE study
in patients with HAS-BLED 2 3 is not exclusively due to the different
definition of bleeding but it is plausible to derive from the migration
from the higher to the lower dose. In fact, the proportion of patients in
the warfarin group is similar to that recorded for rivaroxaban.

Discussion

Anticoagulant therapy is a milestone for the prevention of
thromboembolic events in patients with atrial fibrillation. Studies
showed the efficacy of warfarin in reducing thromboembolic stroke in
patients with atrial fibrillation. Recently, the introduction of NOACs
has helped to reduce stroke frequency in these patients by a further
16% [1-4].

The efficacy and safety of anticoagulant therapy are primarily
guided by adherence to treatment and the characteristics of the patients.
The main objective in patients treated with warfarin is to maintain INR
in the therapeutic range (TTR>70%). It is possible to select patients
with an appropriate TTR by applying the SAMe-TT R, score. Patients
with SAMe-TT R, > 2 should treat them with NOACs [15]. The choice
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RCTs Patlent CHADS, 2 3 Major Bleeding
S Patients
: NOAC Warfarin Total NOAC Warfarin
Dabigatran 110 mg (N/%) 147 (7.5) 172 (9.0)
PTs%/y 12037 1951 (16.2) 1914 (15.9) 3865 (32.1) 3.75 45
Dabigatran 150 mg (N/%) 188 (9.6) 172 (9.0)
PTs%/y 12098 1965 (16.2) 1914 (15.8) 3879 (32.1) 4.8 45
Rivaroxaban (N/%) 337 (5.4) 337 (5.4)
Pts% !y 14264 6205 (43.5) 6197 (43.4) 12402 (86.9) 2.84 2.84
Apixaban (N/%) 143 (5.2) 188 (6.9)
PTs%/y 18201 2758 (15.2) 2744 (15.1) 5502 (30.2) 2.88 3.83
0,
Edoxaban HD (N/%) 14071 3784 (26.3) 3685 (26.2) 7469 (53.1) N/A N/A

CHADS, = (congestive heart failure, hypertension, age = 75 years, diabetes mellitus, stroke [double weight]); RCTs= randomized controlled trials; NOAC= non-VKA

antagonist drugs; N=Number; Pts=Patients; HD=Higher-dose.

Table 2: Major bleeding in patients with CHADS, = 3 in the four pivotal trials.

RCTs Patients

NOAC

Dabigatran 110 mg N (%)

Pts% |y 18113 1119 (6.2)
Dabigatran 150 mg N (%)

Pts% |y 18113 1147 (6.3)

Rivaroxaban N (%)
Pts% |y 14264 4373 (30.7)
Apixaban N (%)
Pts%/y 18201 2097 (11.5)
Edoxaban (HD)* N (%)
Pts% 'y 9387 2397 (25.5)

HAS-BLED 2 3 Major Bleeding
Warfarin Total NOAC Warfarin
103 (9.2) 119 (10.2)
1163 (6.4) 2282 (37.9) 4.6 5.1
137 (11.9) 119 (10.2)
1163 (6.4) 2310 (12.7) 5.95 5.1
265 (6.0) 266 (6.0)
4464 (31.2) 8837 (61.9) 3.15 3.15
129 (6.15) 154 (7.5)
2067 (11.4) 4164 (22.9) 3.41 4.16
110 (4.6) 145 (6.0)
2415 (25.7) 4812 (51.2) 1.68 2.14

HAS-BLED= (Hypertension, Abnormal renal/liver function, Stroke, Bleeding history or predisposition, Labile international normalized ratio, Elderly (>65 years), Drugs/
alcohol concomitantly); RCTs= randomized controlled trials; NOAC= non-VKA antagonist drugs; N=Number; Pts=Patients; HD=Higher-dose; *Patients excluded if Creatine
Clearance (CrCl)295 ml/min (The US Food and Drug Administration approved the higher-dose regimen for patients with CrCl 15-95 mL/min).

Table 3: Major bleeding in patients with HAS-BLED 2 3in the four pivotal trials.

among all of the direct oral anticoagulant to use is related to the data
derived from the available RCTs. Unfortunately we must note that
there are differences between the various studies.

Methodological differences (study design), patient populations,
and definition of outcomes clearly exist across the four phase III RCT's
of NOAG:s for stroke prevention in patients with AF. It is not possible
to modify or standardize the study design or the definition of the
outcomes of the registration trials. Therefore, we extrapolate patients
from the RCTs at high thromboembolic risk or major bleedings in
order to find information about this peculiar subpopulation of patients.
At the best of our knowledge, this is the first report analyzing the risk
of major bleeding in patients with CHADS > 3 and HAS-BLED > 3.

Our observation in patients at higher risk of stroke or systemic
embolism and at higher risk of bleeding shows substantial differences
compared to the results of the registered trials. Great differences exist in
the population enrolled in the four studies in terms of thromboembolic
risk (CHADS, > 3). The highest rate of patients with CHADS, > 3 is
in ROCKET-AF (87%) and ENGAGE (52%). In the ARISTOTLE
study (30%) and RE-LY study (32%), only one third of the patients
enrolled had CHADS, = 3; one third had CHADS, < 1, and therefore
a controversial indication to anticoagulant treatment. Extrapolating
the patients with CHADS, > 3 it is possible to obtain information not
directly deducible from the RCTs.

In patients with CHADS, > 3 the incidence of major bleeding is
similar in patients treated with rivaroxaban or warfarin, whereas for
patients enrolled in RE-LY the incidence of major bleeding is high
for both dabigatran 110 mg, dabigatran 150 mg and warfarin. This
different incidence of major bleeding appears to be independent
of the dose used but linked to the patient’s risk profile. Factors that

may influence pharmacokinetics and pharmacodynamics such as co-
morbidity, advanced age, heart failure, hepatic or renal insufficiency
increase the risk of bleeding. This could explain the excess of major
bleeding even in patients treated with warfarin, and contribute to lower
time in the therapeutic range.

It is not possible to extrapolate data on major bleeds from the
ENGAGE study because the incidence of these events stratified by
CHADS, > 3 is not available. CHA,DS,VASc score was used in this
study. A significant reduction in major bleeding in the ARISTOTLE
study (Apixaban 4.07%/ yrvs Warfarin 6.01% yr) and the ENGAGE
study (Edoxaban 2.75%/ yrvs, Warfarin 3.43%/ yr) are to be reported.
Nevertheless, the data from ARISTOTLE showed an excess in
bleeding rate in the warfarin group likely to be associated with a large
number of Asian patients (16%) who have higher warfarin sensitivity.
Asian patients may require lower initiation and maintenance doses
of warfarin. Single nucleotide polymorphisms in the CYP2C9 and
VKORCI1 genes have been associated with variable warfarin dose
requirements. In the ENGAGE study, the length of follow-up and
dose reduction throughout the study period is the most plausible
explanation.

Our results show that rivaroxaban has the lowest incidence of
major bleeding if the patients of the four phase III RCTs of NOACs are
stratified by HAS-BLED 2 3. As the NOACs RCTs had heterogeneity
in the populations recruited, we concluded that homogenizing for
thromboembolic and bleeding risk allows the rivaroxaban to show a
better safety profile. The clinical safety data derived from the RCTs of
NOACs are not automatically comparable and consequently it may
not be correct to express comparative judgments between different
NOAGC:s. A consensus document attempted to propose some guiding
criteria in clinical practice [16,17], but it should be stressed that these
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are evaluations not-supported by randomized comparative studies.
However, it is necessary to know in detail the NOACs and the results of
the RCTs studies in order to adapt the optimal antithrombotic therapy
for each patient’s characteristics based on the action mechanism, the
pharmacokinetics and pharmacodynamics of the NOACs, the patient’s
thromboembolic and hemorrhagic risk profile, the presence of co-
morbidity, and, finally, the ethnicity of the individuals.

Our analysis calls for reflection and the opening of a debate on the
choice of NAOC:s in patients with AF. The correct choice of NOACs
has significant clinical implications as it is possible to drastically reduce
the onset of serious complications such as major bleeding.

Conclusion

In patients with AF for whom anticoagulant therapy is mandatory,
some observations are necessary for the choice of the drug and the dose
to be used to globally transfer the use of NOACs.
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